CASE REPORT
===========

A 86-year-old female presented with a history of watery diarrhea for the last three days. Her daughter, who was in charge of her care, noticed that the feces became progressively more liquid and dark colored resembling melena, sometimes with bloody traces. She denied abdominal pain, fever or vomiting. This was the second similar episode within the last month. The patient had a history of high blood pressure and three distinct ischemic stroke episodes, the latter two years ago, since when she became bedridden. The patient was on multiple medication including hidralazine, captopril, hydrochlorthiazide and aspirin.

Physical examination revealed a conscious patient, slightly lethargic, with a slurred speech (since the previous stroke), dehidrated. Her blood pressure was 96 ×60 mmHg and pulse was 96 bpm. Neurologic examination showed complete left hemiplegia with central VII nerve palsy.

Laboratory tests showed normal serum electrolytes and renal function. On blood cell count the hemoglobin was 10.7 g% with normal mean corpuscular volume and red cell distribution width, leukocytes and platelets were within the normal range.

Because of the suspicion of gastrointestinal bleeding an upper endoscopy was performed. Endoscopy showed esophageal hernia, Los Angeles A distal esophagitis, enantematous gastritis and gastric angiodysplasia without any evidence of bleeding. Duodenal mucosa was lightly pale with multiple diminutive black spots throughout the distal bulb and second portion ([Figure 1](#g01){ref-type="fig"}). Duodenal biopsies were taken.

![-- Endoscopic view of duodenal bulb **(A)** and second portion **(B)**, showing multiple and speckled black spots.](autopsy-01-04039-g01){#g01}

Histological examination showed multiple foci of a brown-black granular pigment, mostly inside macrophages within the tips of the villi ([Figure 2](#g02){ref-type="fig"}). Perls' prussian blue stain for iron and Masson-Fontana stain for melanin were negative. The black-brown color seen in the special stains slides were interpreted as intrinsic pigmentation from pseudomelanosis. A diagnosis or duodenal pseudomelanosis was rendered.

![-- **A, B**- Multiple foci of a brown-black granular pigment inside macrophages within the tips of the duodenal villi (H&E-200×, 400×). **C-** Masson-Fontana and **D-** Perls Prussian blue stain were negative. There was no change in the black-brown nature of the original pigment (400×)](autopsy-01-04039-g02){#g02}

The recent change in bowel habits and hematochezia was interpreted as possible manifestation of ischemic colitis or colonic angiodysplasia, and because of the patient's clinical status she was not submitted to a colonoscopy. She was treated with omeprazol, parenteral fluid replacement with saline and partial fasting. After complete recovery she was discharged for ambulatory follow up.

DISCUSSION
==========

Duodenal pseudomelanosis (or *pseudomelanosis duodeni*) is a rare benign condition first described by Bisordi & Kleinman in 1976[@B001] as "melanosis duodeni", since the real nature of the black-brown pigmentation of the mucosa had not been further investigated. Originally the pigment was thought to be derived from melanin[@B001]^-^[@B004] but it was later demonstrated to be mainly ferrous sulfide[@B005]^-^[@B007] and distinct from melanin, hemossiderin[@B008] or lipofuscin.

This condition is characterized by collections of pigment−laden macrophages in the tips of duodenal villi, which may be detected at endoscopy as dark spots. Several case reports and a few case series have been described in the literature.[@B009]^-^[@B035] The largest case series included 17 adult patients.[@B036]

Duodenal pseudomelanosis occurs predominantly in middle-aged to old adults and more commonly in females (1.2-2:1).[@B014]^,^[@B036] Pediatric cases have been reported.[@B022]^,^[@B037] There is a strong association with chronic renal failure, arterial hypertension, diabetes mellitus and the use of medications such as ferrous sulfate, hydralazine, propranolol, hydrochlorothiazide and furosemide.[@B006]^,^[@B036] Some cases have been associated with gastrointestinal bleeding.[@B038]

As this patient completely recovered from diarrhea and hematochezia and also because of her clinical status, no further investigation by invasive methods was proposed. Apparently there is no correlation between duodenal pseudomelanosis and her symptoms, unless an occult previous upper gastrointestinal bleeding could not be detected at endoscopy. Alternatively, her symptoms were interpreted as a possible manifestation of ischemic colitis or colonic angiodysplasia.

At upper endoscopy the duodenum mucosa is speckled with multiple discrete, flat, small dark spots (usually \<2 mm), mainly in the proximal portions (bulb and second portion).[@B002]^,^[@B003]^,^[@B019] Occasionally the brownish-black spots may be seen in the mucosa of stomach, jejunum or ileum.[@B029]^,^[@B039]^,^[@B040]

The diagnosis is usually made by mucosal biopsies. A collection of macrophages packed with a characteristic brown-black granular pigment is seen within the *lamina propria* of the villi on routine optical microscopy. Black-brown pigment may also be seen in epithelial cells or extracellular matrix.[@B002]^,^[@B003]^,^[@B019]^,^[@B038] Histochemichal stains for iron (Perl's prussian blue) or melanin (Masson-Fontana) may be positive, but are usually negative or unpredictable.[@B006]^,^[@B036]

On electron microscopy, angular crystalline plates, or sometimes rounded or irregularly shaped membrane bound, electron dense structures can be seen, occasionally contained within lysosomal bodies.[@B006]^,^[@B009]^,^[@B010]^,^[@B038]

Electron-probe X-ray analysis have demonstrated a high content of iron and variable contents of sulfur in the pigment granules.[@B005]^,^[@B008]^,^[@B010]^,^[@B016] The pigment in duodenal pseudomelanosis has now been shown to consist largely of iron sulfide (FeS)[@B013]^,^[@B041], with trace amounts of other elements like calcium, potassium, aluminum, magnesium, and silica.[@B005]

The detection of iron by histochemistry is variable in duodenal pseudomelanosis. [@B005]^,^[@B010]^,^[@B036] Iron sulfide, which is formed by ferrous iron (Fe^2+^), is known to give a negative reaction with Perl's prussian blue once this method mainly stains ferric iron (Fe^3+^).[@B042] Furthermore, iron sulfide may spontaneously become auto−oxidized to iron oxide, leading to variations in the iron staining properties even in the same patient.[@B005]^,^[@B010] Masson-Fontana stain, which is commonly used for the identification of melanin in routine histopathology, may also be positive in duodenal pseudomelanosis; however, it is not specific because other reducing substances, including ferrous iron, can also stain by this method.[@B006]

It has been proposed that the coupling of iron and sulfur in iron sulfide leads to difficulty in iron transport and results in accumulation of these crystals in macrophages of the duodenal lamina propria.[@B016] Interestingly, the proximal duodenum is also the site of maximal iron absorption in normal physiology. However, the source of sulfur is not clear. It is noted that most of patients with duodenal pseudomelanosis have received antihypertensive medications. Therefore, some authors have proposed that antihypertensive medications containing a sulfur moiety such as furosemide and hydrochlorothiazide could be this source.[@B017]^,^[@B022] Our patient was taking hydrochlorothiazide; however, several patients with duodenal pseudomelanosis were reported to be on medications that do not contain sulfur moieties.[@B036]

Microscopic diagnosis of duodenal pseudomelanosis is quite straightforward. However, endoscopic and histopathological differential diagnoses include metastatic melanoma (and its threatening manifestation of panenteric melanosis[@B043]) and other pigmentations including exogenous ingested substances like charcoal.[@B044]

The precise diagnostic and prognostic significance of duodenal pseudomelanosis is unknown. According to current knowledge, it seems to be a sign of the local microenvironment and not a disease itself.[@B013]^,^[@B018] Duodenal pseudomelanosis has not been documented to cause local complications like fibrosis or strictures. No specific therapeutic or follow−up protocol is recommended.[@B036] Resolution after discontinuation of oral iron therapy was described in a patient with B thalassemia, chronic renal insufficiency, diabetes and hypertension.[@B045]
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